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Abstract of JP7022691 

PURPOSE:To obtain a semiconductor laser able 
to reduce a futile current not contributing to laser 
oscillation having a high laser characteristic and 
reliability. 

CONSTITUTIONThis semiconductor laser is 
provided with a mesa-striped part 102a having a 
(1 1 1 ) B face as its side consisting while holding 
an undoped active layer 2 between a p-lnP lower 
clad layer and an n-lnP upper clad layer along 
with being provided with the light-current 
confining regions 102b consting by laminating an 
n-lnP current block layer 14 and a high- 
resistance InP layer 15 doped with Fe on a p-clad 
layer 1b on both sides of the mesa-striped part 
2a. Further, the light-current confining regions 
102b are made to have the structure where a 
side end located on the (1 1 1 ) B mesa side of the 
n-lnP current block layers 14 is located on a 
border between the n-lnP upper clad layer 3a 
and the active layer 2. 
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matm. 1 ] sb 1 m%m*m#m®±\zmi&$ n. m 

1 mmMTi? ? v fb tm 2 mmm±9 ? y HBt©w 

j*1i-XH7'f:/Bi, 

±e*-*x h 7bb«©b i isms¥*#ii#±ic 
gsz-y-x h^-T^giHBjBfcg? «t5»j*snfc» i urn 

SSS&JWBfc. ±EBl»*SS&*»±fcH*»l«3 
ftfcB2B«BBii*B;fttf¥*&iRfl: I n PMtifitt 
0. U— ifXftC^W — tfElSBBSiE^D-XHrKT* 10 

±ESB 1 *-©XBfl£ p «ffi*tjg 

±SS2^mi!¥^ffJi©3f3£S«±C}gJffiUif7Xd' a? 
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±E**X H y-i • «BKi£««±t::B2 © 

& 2 *«s±i> 5 * hi t»tirr*iatfcdt» n t * 

[»*B4] (0 0 1) BSfctt (0 0 1) Bifi#© 
ISflBfrtoBBtrsS 1 »«BiNKttH«i. 
±E*W*««3{M±CtefiriEfiSn. B1BBJBT* 

5 y fh ts 2mm® ±2 9 v hi t©M»cisi4® 

*jiA/Tft*, -€-©«H*« (111) BlTfe5 (11 40 
0) ai&iTfTfcBB**^**©*-**!*?^:/* 

±EX h 5-f :7*e8P3ffl!l©IB 1 »SS¥«ft®«©^E± 

ctsA&Bsnfc. i©ra©PN8^»a 

fc«fcO*l©*^U7*^ny^f-S|g2»*ffl*«|^ 
ny*Bi. Ift*«:7ny*H±K*$SjfcgSnft. SB 

2 ©** u 7 a* h77 ^snai 5^fi«* H-^tfc 
B^*B#»i*&«l*S*U XEXhrKT-ftrtlC 

m®tzmz.. so 
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±E«*7ny*IB©. ±E (1 1 1) B*lH»B±fc 
ftBT£fl!48tt. ±B*14»BB**i:E«»:7*n>7£B 
t J: 0 <k 5 ±ESB 2 B«fi ±* 9 y F B fciStt 

■ t©«ff±fc. B«MSBjMM:D±MCttftft£:& 

[W*^ 5 ] Jg 1 9«9^«fl:««© (0 0 1) II 
(0 0 1) EiB«©tS&B±IC. sbi*®$!T? 
5y HB. / > H-7©fiH4JB, RtfIB 2 l»«M-h^ 5 
v KH*)®*(Sa^fiT5X8t, 
±BW2*«a±?9y FB±K (l 10) jEfGUcWr 
)iXh7-f y«/^->$Wf-5X F 7< 

jgj£-r*xfit, 

±ExF9-f7 r tf*&iygi£-?Xi'£bT. BrSffliy? 
t>M:<t0±!2±^7 7Hl, BttB. SOT? 9 
FBSB&Xy^^bT, (1 1 1) B®£^©*t)- 
fflJffifTa (1 1 0) #|6j<h¥fTfcXH?-f 1W\9- 

axst. 

jiE^-y-x f 7-r ^es^(B©m 1 ^ms#©*®^± 

IC. &¥g#ffi«£©ra©PN&£fcgfc«fcD|gl©* 
t'JT^Dy 2 igmiiwm^^'a -7 i/Jf 

to (1 1 1) B*-!H8ffi±ffl«8*»±E»2«tffl± 
HgtiSttSt©«»±t. *-5^ttK«lf«k0 

*xst, 

±EX^7-f yfiBPSffiJOSSS^n^^^fc. S2©+ 
V U 7*s 73n*<kr>: : F»gj£ H-^bfcK«tt 

*w#si*»iaE-raxat*#trct*»atT-5*i» 

*l/-1f©SSM7j^. 
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jsas*^-©^M t-ra» 1 *«S¥Wft:««t. 
±E¥##*«©*B±K:*lSan. S1^SS!T^7 
•7 HJBtJ82»«l!±f 5y KJBfcffllBfcSttJHefc* 
)i^•T?^5:5, (1 1 1) BBS-tO^HJ-fflBfrs. 
(110) *lftt¥fTJS:KBJH^-»-»«©^-9-Xh7-f 

±E^*X h y^fi!l©S 1 *«S!¥**««±fc 

fB 2 ^miimSSE^n -7 f m%.Zf% 1 ^«IS!!i|«E-7'D -7 ^ 
MtJRSfcffttbTttQ. IS^DXhJ'fTlrtfcU- 
tfJfiRWI/— !fB»«B*BUa»*3K • BBBi&Btt 

±ES2^«9«ffi^n-7i'l©. ±E (l 1 l) B/ 
D-fflJBXtC&B-r-STOtt. ±E»tt^ffi1B±. 
»tt£ttMMBlC&ft LTttB VX^ZCtZftfttt 

im$m 7] mi mmm*m#m®0 ( o o 1 ) m± 

ift\t (0 0 1) BiE£©lfiAB±£. Sl»€STf 
77HI. y>F-7lSttB. R^2«^lJ±^7-7 

±E»2««a±^5yHB±fc (1 10) ^Mic^fT 
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±EX h y -f 7tt*6i&l8l&TXy t-r*Xy?>{f\z£ 
D±B±??yFl. SttJf. »yH7y Fg£IS#; 
li/f^lt, (1 1 1) BH^©;**®^-^ 

(iio) #iii£¥fTfcxhy^:/tt/t*->£:rr.& 
^Ma*-y-)8M*©*-9-x h 9-r ^ffl^^-rsxgi. 
±is*-tf-x h ^g8^ffij©m i &*®*m»ftm± 
S2iiii«?D ? i?i&, to din b> 
U-«H±0««3J«±l3JSttJH«Bi±. ft«»litt«ttl 

2 siitffi^D 'y^iii;^ i mmmmwt? u y 

-if. 

mmui 8 ] mi *«a*»#««© (ooi) si 
*fc« (oo i) BBis«©eflai±ic, ssismsT* 

±EJB2ilHHH±i'?y HIBJtfc (110) A'AtcW 

Bfitrzxmt. 

±EX hy^7tt*6&IBI&TXy<!:LT. Bfjeoxy? 
*>hCJ:0±B±*?9 PH. RXTTfiyy 
HiSe*l7f>^l/t. (1 1 1) B®£-€"©;*D- 
fflUMt-rs (1 1 0) ^tWrft^h^-f^R/^- 

*XBfc. 

±B*-yx b 7-f 78BM(ra©m i &mm*m»m%,± 

(C. K¥«*£«i©li8©PN££JggK:,kD!fil©* 
*•© (111) B*-»-«iBJt©l8tt&<±EJB2#«ffl± 

±E*tf* W7W«M>«tt/D**Ji.hfc, £2 
©*■* U 7# P 5 y 73 n« «k 5 **fil&£ H - 7 t 
SSt#S*l**©±ffi^±f2/-9-x h^-TT'gBiMJ; 

0 Tfflnic&fi-rs c); ^ m-femz \zm &-r sxe t . 

.hlS^D-x P y-f T'WHflloKfifit^ftH.Klc:. M2 
*«SM&*JHS-t ©^ffl*<±ta*-y-X h y< 7*8B±E 

9 ] mi mmm^mfrmmn (ooi) i± 

flfcfi (0 0 1) BiS^CifeSffiilc. |gl$«I!Ty 
5*; F^, y>F-7*fS&E, KltiB2*«lLk??y 

±E±y y v YMh\Z z,ftt\$&f$.<Dgii&m 1 ©** 

yyisML. -e©±icm i ©** v~?mk.\mi$.o 
±es(s 2 ©** v 7%m3iLtt&& i ©** y 
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IC (110) #|pJC¥fT&Xby-r:^n*->£W-r 

sx f y -i 7w&m%Km%JMt. 

±EXhy-f ^ttMWftT X y £UT. F5r£©Xy?- 
*>Ffc«fcO±ESfn©*vym Jb^yyFE, ft 
ttS, RtTFyyy Hl«;)e^:xy?>y-UT> (11 
1) B®fc*©;<U-<M®.i:-r-5 (110) #l6j<fc¥fT& 
Xh5-f 7ttAy->£#T5KMJ©*1Hgtt©*1)-X 
py-fTWSJSdWaififc. 

±12* -*x f 7*g?P5(Bi©m i mmm*m#m®± 

10 ^*^ft®«(i:©F a 1©PN^|l|!^IC<fcDmi©+ 

v u 7s^d y 2 «ms©m«ayn v zmz. 

■€■©(111) B*+HBQE±©iM$a<±Eif5 2igS§!!± 
yyy HltfSit^t©^#±. $>ZWmm%-&*)± 

±gBX h7-f^'6Si^iM©l;^> r D->^fi±lc, if5 2©* 
V U 7*« F y y :/3ttS «k 3*tt4&& H-^U&Sfilft 
*«#JB*-€-©«li*t±EX P y-f :/W±BBfcHtf-S 
f S <fc 5 B?$£J¥S C»*-T -SIS t H t £: 

[sS*^io] (o o i) m&t\* (o o i) mmm 

yy HStS(l*«S!±^yy KHt©Wtett«** 
*>i^ft«, ■€■©«*< (111) BffiT&S (1 1 
0) %fat¥fTt£WiWm*V&Vi<n*V7>\*y'{7® 
t, 

±tex h y -i •?®mm<v% 2 mmm*mtom)&o%m± 
iwtea^fisnfc. *gi©** , J7*<h7y7';*ns«fc 

ft:g±C^fi)c$nfc. ^-©±©««t©ra©PNg-&|S| 
HfcJ:0»2©*^iJ7*^ny^-r6*2#«a!«* 
yn-^@t*ei^sn, ±t2Xhy^ygBrtlck- 

±ffiiffifa¥^^©. -hlB (111) B^D-«j®±lx 
&g-r^fi!liS«. ±E^2^mS!T^yy FH£SttJB 
t©«^±. fe5^li»«ff«ki9T(W©K«fflCjfigSU 

40 [«#B11] ^2iS«|S!¥*(*:®«© (0 0 1) m 
±Sfcl± (0 0 1) ffii5fi?©i|gSM±lC. ^2^1!T 
^ y y Pff. y > H-T'Cffitt^, Rtflfl 1 ^mS±y 

yy Hg&m^jss^-rsist, 

±£Sgl5»«I!±yyy Hl±lc (1 10) ^»c¥fr 
fcX h y -f 7*tt/^->S:*-rsx h y -f 

Y>h»c«kr)±E±yyy KS. RtfTy-yy 
KlSH^Xy^^^UT, (1 1 1) B®£-€-©;*1* 
SO fiOffiiTS (110) ^(6]tJpfT*Xhy'r^«/X^- 
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•fLtzimtn^mftBZ, *© (1 1 1) B^tJ-fflHifflJ-. 

±Exh?'fyawni©Ktttt*»#i±«c. *©±© 

y t«» 2 Iti(9«K^D v t»*T Slit 
[»*9H2] «f*3I2, 5, 7, 8, 9, 11©H 

5 E t i T 4 U-if ©fiifi^ffi. 
[§I*3!13] S*JS2, 5, 7, 8, 9, HCli 

■rn*Mcia«©¥3ifl£U-if©§ijfi*fticte^T. 

14. HC 1, CH3 COOH, H2 02 jg-&jfc£fflV>5 

[«w©miiaRW] 

[0 0 0 1] 

[gj£±©fijffltt!?] £©5WH«mWfrl'- ifRtf^© 
«3fi*»CHb. 4*Cp««fcpS¥«#«Wt£©»M 
JBK*fi«r<5«jtft^*©***ffi. «tt»^©*« 
•©ttftftKih-rafcJ6©««^D i; ^@©«igRO:* 

©jg^*a. Mi/csttsss©ii^««E*is«-r2>fc» 

©S««^'n.y^H©«|jtR^©)gtfc5rSfcBI1-5t>© 30 
[0 0 0 2] 

[«£*©s«] Bun tsaEcaafr^nsKao* 
tf (&rfKum*mfcv— fftt^i. ) ©»? 

ffi«jg£3fjf 0T&D. HI 5tti:©BHS¥W#l'- 

if©wt*a*±Kia*iK:*r»fffiHTr*a. sic* 

V>T2 0 L»BHa4U*#W~1fC. W~»f«SiWT© 
n5^-9-Xh7-f^"8|52 0 1 at. E£*+hX f- 
2 0 1 art«=W— IfJKRlXW'— tfW»tt«6EBi;)i«6S 
&»©3fc-®iSB3&®«2 0 1 bifc^l/TH*. 40 
[0 0 0 3] ±E*+J-X h7-f:7*S&2 0 1 a 

«, p - I nPM2 1 aCtSOlrl^fTOl a 
±.\Z/>\t-7m&B2RZfn- I nPtryy H@3c 

«2 0 1btt. ±|2p — I n PSfe2 1 a±(C±l2^U" 
Xh?-f:7«2 0 1 a©«ffi*«3£3»J*Snfc. F 
e * H-^bfc^^J&tt I n Pffi*|5 0 i, 
3-1I5 OifcS^Stl&n- I nPS&#g4 Oi^fc 

[0 0 0 4] ^rVX±m^Xby^^2 0 1 a±R 50 
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tfft -eiftB!jiffi*£2 0 1 b±f£tt. £ffit::Sg2©p- 
1 nPi?7?Ki3dS«p-I nP3>^i7hS8 0 

iWi*#i*an. $eic^©±tc«, .hE^-tf-xh^ 

7SB2 0 1 a I^OTSttiHzna&rrslMMt 1 0 
aS^HAuZn^6)i5pW2 8 7WgJjfc£n 
T£t). tfc±Ep-I nPM2 1 afflllifflCttC 
rAu^>^5nil2 7«t±Il:)6^SnTl> 

[0005] *K«a*ttKoir»TBiwr*. sr. sg 

ll3g©1gftj£Jtl:J:D. n-InPM2 1a±l;, 
J££0. l(imffl7>H-7 p InGaAsP12aW 
^$0. 5 u m© p - 1 nPg3c lSrfll^fSST'S 

(01 5(a) ) . CCir±fSp- InP!3cl ©i6B 
(ilX 1 0 ll cm-'SSICUTH-£)o 

[0 0 0 6] ^iC^SMRRS^lckOiSep- I nPJI 
3ci -tlCJE^Lfc. F9f^/^->&^r-f-5l6^3 1 
fcTX^-kbT. ±!Ep- I nPB3 cl , 7>\ t —7 
I nGaAs Pi 2 aWp- InPSIS21 a©gffi 
HBrHfflX7f>i'Si;J:0^btT4. 5 

0 1 a*#riWS (01 5(b) ) . 
[0 0 0 7] ftl^T. 2@gC!>&Bl££C,):9. ^X 
h^-f X'gB2 0 1 affiWDp- I nPM2 1 a±(C. 
FeSF-Afc*tt&itI nPffl£Jf 5 0^±IS^-y- 
Xby-i 0 1 affliffi$S5J;3ML, SSI' 
-e©±lCn- I n PI4 0^OiIW-t)-XhMy 
852 0 1 a©«Ht-S!-r*aK©]?$lt^tT. ft 

• 2 o 1 b*»*-r* (01 5(0 ) . c 

CT±E¥lgiirt4 I n PM&® 5 0 Rtfn -InPfi 

1 4 oii, -€-©¥SftaB#t?©j?aat*-n-ett3 «m. 

1. 5 iimmmztSiZ<i;vBf$.LT&Q. £it&Jl5 0 
Rl/4 0©iSSgK14X 1 0 16 cnr 3 , 7 x 1 0 ,8 cm- 3 @g 

[0 0 0 8] -5-UT, ±E*fi»BS3 / 
•y-X h^-fyg?2 0 1 a©Sl©p- I nP±£5y H 
13c ±Rtfft ■ 201a ©#|gi®te I n 

P15 0±^®lCiSSl X 1 0 l8 cm- 3 g&©Sg2©p- 
InP1^7!/HI3d*fSltftnigl:ML. $ 
b IC-f-©_Klcig[lg 7 x 1 0 1 s cr 3 ?2J£© p - I n P zj > 
*£M8 0£JP2 0. 5(tmg«i:Mt5 (015 
(d) ) . 

[0 0 0 9] •?■©&. I2ffln-I nPn^i? h!8 
0±tC, *VXYy-1-?U2 0 1 alC^-r^firfil^iS 

□e? i o a ztrtztomm 1 o s^- lt p 2 8 &m 

n - I nPift2 1 a©SH(S!ll*n® 
ffi2 7^^LT, BHS^Sgflc^— >f2 0 1 
5 (01 5(e) ) . 

[0 0 10] ^KftftlC^TSBW-f*. ±En^g2 
8 RZfp mm 2 7 IC0r^©«ffiSr9lln-r-5 1. n - I n 
PS«2 laStfI2<0p-InP±^75'H13dffl 
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W±Sp-InP^77HS3d 
I n P&1S2 1 affiSlCSfttt*,, 
[0 0 11] xam. ±E^1fXh^-ryaS2 0 l a<D 
RIBfclWIMBt I n PI2»| 5 OStf n - I nPl 
&*R4 0fc#ER*nT^*fcak «Ki±E*tfx 
h5<7&2 0 1 a fc**l/Ti*tt* -3* 
D + YUTTfcSfc-^iflFPtt, #J$£<7§tt®2l;: 

[0 0 12] ^ «&itInPi^i5 0^ t 10 

tttti npaa*B5oic»*ufcipttfcii»*n*2: 

[0 0 13] p- I nPlfi^ffl^ffi*©BH 

*#*w-if©*je«*-r»mH, 01 7(a) -017 

(e) »C<D*W#l^-1fO«Jfi*aSKM*r^&»<OX 
SHTfc*. Hfcfcwr, 2 0 2«Se*©*^*l/-lf a? 
T, ltt(0 0 1) (0 0 1) ffiifi»©iBiiffi 

^^gltt^p- I nPS&T&D, Ip-InP 
£fil±fcfcL p-InPT^77Hilb«$n 
TH*. -^LTCOp- I nPT^7>; HH 1 biSHtf) 
0f«*«±lCtt* (2 2 1) Bffi^^^^1tM®<h-r 
(110) *rtt3FffttKHJB^*»*©/»Xh 
^S82 0 2 ajWBjfi£hTV>&. H©*-** h 
yS2 0 2 ali, y > H-^O I n G a A s Pf£te/i 2 
*±T**&±Ep- I nPT?7y FR1 b©8ffi®« 
©-881 bl n- I nP±?5y FB3 atTft* 

[0 0 14] ^fc±^^Xh7-f^2 0 2 a©P5<ffl 
(Dp - I nP^^yHBl b±tc», R?7y Ffll b 
i ©IB© P N»-&»fi£«k 0 *-;V*:/n ymn- 
I nPt»D^14 l#**Xh^:7»©«ifi£ 

y/TSFe F-7I nP«5i*Ji5 1 ^(O&mtfi 
±.m*VZhy-{7ffi2 0 2 aCOgffia:-ai-^)<toj?f 

[0 0 15] ^LTuutft ±|3n- I n P®fliE:/n 40 
v*R4 lRtfFeF-^I nPS&ftjR5 liC±9± 
E*tfX h 7® 2 0 2 a ©SttJf 2 rtlcXJfctf «* 

*Hca»sfc«6©3e • mmm&mm o 2 b 

hTW5. Sfc, ±E**Xh5<:/«2 0 2 aRtfifc 
•««ffl&»K2 0 2 b©±l;:tt. H2©n-InP^ 
7yHH3bR5n-I n P 3>*^ hfl 7 OlfiJKkM 

[0016] *(cgratfcico»TRnr*. *t\ m 

OCVDifctCcfcOp- I nPgffil© (0 0 1) ffi*£ 
^tt*©fi»«)tlftil±K:» JPa2/£in©p-I nPT 50 



*IB8¥7-2 2 6 9 1 

^77 HB 1 b, £S0. Um©7>H-yinGa 
As PS 2 a, JkXff&ZO. 5^mWn-InPS3a 

1 ^B^Sl, *©±l;:X/^y*&K£D#310 0 
O*>^Xho-A0S i02R&»jfi£U cni&IS 
©* h U^x HttHI*JB^T/X^-=>ybT, ( 1 1 
0) Mz¥fft3iZhy<17W\9->&G-rzS iO 

2 R3 2^^fi6-r^> (01 7(a) ) . I^tll ±12 p 

- I n PT^77 FH1 bfttfp- I nPi3 al ©j§ 

SEfi-en-en i x i o i8 cr 3 es^uT^^>o 

[0 0 17] ±12 S i 02 R3 2£VX£<hb 

T, ±!2n- I nP!3 al , InGaAsP|2a& 
tfp- I nPT^77Kil bOSI^HB r&© 
Xy^>^jKlC<fcD£fe1i-T2. 5^mgSSKMiCX 
y?>i/LT* mh7^f^«2 0 2 a*»atS 

(I17(b)) 0 

[0 0 18] R^T, MOCVDSCiO, ±E^1fX 
M7X1 0 18 cr 3 ggOn- I n 

^©±t;:Fe£4x 1 0 16 cr 3 ggH-yUfcI nPig 
ffiSUB5 1£l. SumgffiOJS^ICiffifi'rs (017 
(c) ) o d©B5, n- I nPi^D 7 ^|4 llttV 

TsYv-i r/»2 o 2 a<omm%&o&z>m&t<n> 

P7^14 10, S 102 R3 2TffilC#|pJf £±»ffi 
4 1 att (1 1 1) BrU^teD* ±ESSft^P y ^R 6 

1©, tvamfctontttm* 1 b« (2 2 n B®<h 

[0 0 19] fbT, S i 02 R3 2MFtX7f> 
StfMOCVDJSfetiO, ±fBSHl©n 

- I nP±^77HI3a^I nPj|gSl5 1±H 
S$1X1 0 18 car 3 ©5S2©n - I nP^77F@3b 
&tfS£7X 1 O 18 cm- 3 0n-InPn>^^hi7O 

£^n-?njP£ 1 umgg, Rr/o. 5 nmumiz^ 

?Z (017 (d) ) . 
[0 0 2 0] *©«* ^2(Dn-InP±^77hl3 
b±t^ ^■9-Xh^>f^«82 0 2 alC»j£:'r«ttRfcB 
□ ffil 0 a*^rstB»Rl 0^LTnll7^M 
T^ttbtC, p~ I nPSffil^gffifij{Cpm®8^ 
JBtfcLT, BH«*8*I/- !f 2 0 2SS*-r5 (01 
7 (e) ) o 

[0 0 2 1] ^H»fPfc^VJTRWT*. V- IftERR 

mttum 1 4 \z*?*mftu—*?2 o i tH--c** 

©T> CIClTte, n-InPt^n7^I4 1Rr;F 
e-I nP»ttttfl5 1 • SStffl&R«2 0 

2aO«Rfco^TRW1-*. 

[0 0 2 2] 02 2tt±e#-«8BB&««2 0 2b» 
^Dp-InP^77H§lb, n-InP^SS 
fuypmtl, Fe-I nPSffi«S5 1, &1/SI2 
(On - I nP^v FH3b*>5fc*«RflH6©x*^ 
*-/\*>Ff8i§£^1-0T&O, 02 2(a) 
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02 2(b) liJU/t-f TXftBIJDbfcttlBOX*^ 
-/t>HIWSt«bT^«. SfcH21tt, ±E¥£# 
U— tf 2 0 2C03K-««Efla««2 0 2 a£Fe- I n 

©X***-/t>KH»*»UT*0, H 2 1(a) ttA' 
-f7X*ffHDLT^ft^JBfffftt!B. 02 1(b) «/W 
7X*fflflnLfcttffl**LTV>*. ft*, 02O14## 

sirica*© p N»§»»oi*M-;t> mm** 

/W7XftB»UT^frV>»¥«ttB (02 0(a) ) 
t, ;t-f7XftW»bfctt«l (02 0(b) ) tlCtottT 
jRUTH*. -eUTCn^O0|c*3V^T, InDE t4S^ 

oit»fc*«««, i ddr \tn?(Dmmz&z>mfa i 

pDE &IE?lc£&1RK££mi^ I PDR ttIE?l0«#fc<fc 
[0 0 2 3] «Atf, BHS!*W»lx-1flc*^T, * 

•9-x h ^ zftmnoyt • Fe-inp 

fc»<DJB/W7XV*«jtaT*i. 02 1(b) 
9CFe- I nP|5gSt^5 lttS^S v:/-r*8S 
g*iMyP7^itLT(j:fcb<^ iETLtt. Fe- 

ViX*;P*-BBS*Dj«*T, Fe- I nPJlS lie 
SXans Jl^fFe- I nP!5 lie 

LSK F e - I n PUSfijRI 5 1 l:i5«»yDy * 

[0 0 2 4] HtlfcttU HI 6fc^t1»i6<0BHS!¥ 
**W-1f2 0 2©«t3JC, ±E3fc-«*«i&S«2 0 
2£n- I nPSS^D7^i4 1 £^C7)_htf>F e - I 
nPKffi8iS5 1 t^5«dcb&t>(3!)Ttt, ptffi7t 
nftffi8tCJi/t<7X£BiabTt>, p-InPT^7 
>y HJ11 b«0i©n- I n P«flfc:/ny £B4 1 fc 
©W©PN»^W!S©KSIi*ftUftVi. Ctltt, Fe 
- I n P&ffiEaS 5 1 »»W*W»;t>HIH#« 
&T£;:<hl;:<J;0* WaUfcJByt>f7XV38«!R«^ns 

[0 0 2 5] p-InP?9*;HHlb*6 
F e - I n Pi^jglnJi 5 1 ^©*-;i/Off.XS-|»jt"e 

s. ciniciDu— !f<oK»«aE*ji£-*«Ha««2 

0 2b CT7P y * UT, 2 0 2 b 

U-X h^-f 7&2 0 2 a0&1£JI£BMttft*MU;< 

[0 0 2 6] pnpn«MUX*#&CD3fc-«« 

w-r*. 01 B\t^o^m»u-if<omm^t«m 

0, 019(a) -019(e) *41£¥£#l/-tf(£S£2f 

V>T, 2 0 3f4^U-Xh^-f ^S52 0 2 a^«l:pn 
pn^ U X*«i§CDft • WKB2fl«ft 2 0 3 b S^TT 
5¥^U-ifTfeD> ±Sft - m«Kii««2 0 3b 



(6) &KW7-2 2 6 9 1 

JO 

14. p- I nP^77Hil b±ICp- I nPS&®6 
1, n- I nPaSS^Dty^S6 2. Rtfp-InPf 

tO«©i*ttHl 6fcSt«*OBHS*»#l/ 
-If 2 0 2d:^-T*Sc 
[0 0 2 7] *IC««#8fc^TKWT*. 0 1 7 
(a) , (b) fc^xatHttKLT, p-InPT^7 
y FJB1 b_tfc**Xh5'f :/»2 0 2 afe»«lt« 
(819(a) , (b) ) , p - I nPIM 6 1, n - I 
10 nPt»?DyJB6 2 l Rffp-I nPiJI^Dy? 

»6 afc^tvenwso. 7» o. s^m, &tfi 

jim8*fcJH*J*ft?"S (HI 9(c) ) • ££T±fdp 
- I n 1 &tf p- I nPmtfofVyZme 3 

<Z)fflStt-€-n-eni x l 0 18 cr 3 gS^ Sfcn-In 
P«JB^ny^J16 2©«»47X 1 0 ,8 CD-MCK^L/ 

[0 0 2 8] *&±Ep- I nP!M6 1(4, ±E* 
*Xh^:/*2 0 2 a<D«ffi«a5±5£SU CM 
lC<k 0 n — I nPta^Py^S6 2tn-InP^7 
a? 7HI3 afc*t±Bp- I nP£i&B6 llrckOmiatfJ 

02 R3 2TffiJC»fi]f 5±«Bl6 1 att (1 1 1) B 
It&D, ±E«&B6 1CD. *-y-ffllffifc»-3fc«ffi6 

1 M4 (2 2 1) BffitteZ. 

[0 0 2 9] m^T. S i 02 $3 2 £H F iCj; D&S 
BtfMOCVD&lCj:^ ±E»l<Dn-In 
P±?7yH(B3 aR^p- I nPi»P«^16 3 
±£2! 2 On- InP^77H@3 bft'tfn- InP3 
>^irhJi7 0ft*n-eWPaiMm f 0. 5ximgj£ 
iCricftT* (H 1 9 (d) ) . 

[0 0 3 0] *<D'&, %2<Dn- I nP±t?yy FJI3 
b_klc, /*Xh9^^»2 0 2 afc»iB1-*tiaHCH! 
D»l 0 a^tt^ffigll 0S^LTnfi7S»« 
f^iht'blC, p- I nPSSlOSSfi!l(CpmaB8^ 
*JKLT, pnpn-9-f UX^«Jfi©3e-««Ba«« 

2 0 3 b&»T*BHI!¥«#l'-1f 2 0 3 £%/£T£ 
(0 1 9 (e) ) . 

[0 0 3 1 ] 

49 u-tf 2 o 1-2 o 3-m, -en-ena 

*©*»#l/— tf 2 0 ITU *«&ttInP15 0 
<h, SttJB2i#»»LTVi-5fc», WSttlnPg 
5 0rcH-hf>yLTiri«Fe3WStt)i2*t:iiaUT 
8ttH2#«»4n*CfcfcttD, *»»I/-1fOf»tt 

tmit-rz t^omm&w&otzo zzrv- 1 nPi 

3dlcH-fcr>y*nTV^Zn©a»fil40. 3//m 
IC»U, Fef4«Jl 

[0 0 3 2] *fc, -jRICp- I nP13dtpfffi2 

50 8tO*-Att»«ttKDIC<<, L*6n-InPi 
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SI £ffl^fc¥«#U— tfTli. J:f3p-InPS3d 
t pBB2 8 £©8«ffifca<£T#fiffiaac«fc.5iSji{fc 

©1$ftOT£fcT * t v> ras^*i* o it. 

[0 0 3 3] ±E***W— If 2 0 2Ttt, n- 
I n PflS5^ , D5/i7g4 ltn-InP97^F13a 
fc**»ttl,Tlr»*fc*. 01 6i2i%TJ:3tt£BC«4 
Uftfr*£BBBlr *««n. »B«K:7>F-:flSttB 
2«pCj£AB»!i*»n&^i^3WB0«**. 10 

[0 0 3 4] ±|B*«^U-if 2 0 3©«}jgiC 

4$V»Tt>. HI 8fc^«fc3fcB8&*fi&Ir #n- I n 
P £ 5 v F JB 3 b 6 p — I nPSiiiJI6 HCtSn-S;: 
017(b) fttfB 19(b) T^-TZ-y- 
X F^ 0 2 a©«ffi (ttT^U-fflJffitfc^ 

3. ) ici*09(a) rm-r^ofs^nm (so avvf 

JStt«2«**««»itn«. £©££. B*»fc7>F 

-7m&m 2 + icttABB*«anft v» t v> 5 Bn#*& 
5. 20 

[0 0 3 5] d(DJ:5t'01 6, 0 1 8 I^TSE*©* 
BfrU—if 2 0 2. 2 0 3TH gttB«Sam*t&4 

[0036] z.<Dmm*±m<D£.otmm&zmm-fz> 

InPl*6. ■t(DF-tf>yBl : F*»±EffittJBC«:* 
[0 0 3 7] Sfc, COBWtt. B®<*:¥^*® t©» 

[0 0 3 8] S6fc^©»Wtt. BBttft£fiBU B 
[0 0 3 9! 

[BB*Bft-ra;fc»©*R] c©^?g(c^^^is($w 40 

— Sftt, BlBBS¥B#B*±CK£3n. bibb 
fflTf 5y F*t»2»«ffl±^5y FJBtO«fcy> 
F— :7fiSttB£#SiW&A/"t?& 5 grSH^ 1HWK© * tfX 

<B9©?g 1 BBS*B#B*±fc«*-»-X h ^gSffiffl 
*B5J:3»rtatt&BlBB8!S&*Bi. JbGMl 

w«aaa*)i±KjH*»j«*nfcjB 2 i»BS!s&*B 

BSjlt8t£±iE*t>-X h ^BrtfcBK&a** • € 
»B&BBfc«B*.fcfe©Tr**. 50 



4#BB¥7-2 2 6 9 1 

12 

[0 0 4 0] CO*WI4±E*W#l/— !ffc*V»T. ± 
Em 1 3«2!¥£#B«£. -t©BE<«fcpBB**BJ5fc 
anfcpH 1 n PBBtfcOBBL&feOT**. 

[0 0 4 1] C©38iHK«**ai#U— !fO«a*tfe 
». BlBBi2¥B#B«±lC7>F-7¥$frB&tf 
B 1 ©B 2 BBa¥BttB£B&£Jfcb&£. ±ffiB 1 
©B 2 *ttll¥ WM00r««*± C»* L fcT x * a 
Srffl^T. ±GB1©B2BB£¥B#B. 7>F-7 
*W#B»tf» 1 W«ll*l»#fliBoaiB«»*ly 
>?LT. B2BBB±*?yPB. 7>F-7JSttB 
&tfB 1 BBST* 5* KBB#&&«KBM*-*f»R 

^WPIttwJB l BBBWMBWUI;:. A l BBSB& 
*B « rti^±IS^ txh7-f 7"gB©»tt@{!l®£$!cB 
t*i5iMU ±EB1BBBB&»B±I::B2BB 

Ba&*JiRtf¥i8Btts&*B*BftS'B\ Baic-h 

e*ttft&B&*B&tfB 1 ©B 2 5 •> FB± 

fc, B2©B2BBfi*9vFB«Bfi3-tt5fc©T* 

[0 0 4 2] C©»WIC«**««:P— tfti, Blgm 
ScoT^^-y PB£B2BBB©±£?y FJBtOWC 
BttB£ft*i^Tfc.&. (ill) BfflStoWW 
BtT*. (110) Jjfo£¥-ffts.Wimm*yMVi<D* 
■S-XF5'f:/»*B*.5ifc%>K. K/D-Xb7'f7 r S5 

»#B«t©W©PNSS-&WfitC«fc QB 1 ©* + U 7* 
7nry£T*B2B«a©BB:7'D..y#Jgi» ^2©* 
vU7tf F-??:/aftS±3*I^SF-7LfcB»!a 

*w#jBt*6a«3K-*«EBa»DjB€(ijL, ±bbr 
^n-y^gs. •?■© (ill) B^-y-fiiffl±ic(is-r5 
BBtf, ±BB2BBB©±*?y FBiBttBfc©B 
B±, **V»l*B»||i±D±BfcE:nKfi«LTttB-r 
SBittl/fct)©-?**. 

[0 0 4 3] c©BBKB*i|iB#W— ifoBB** 
tt, ^l«BB©¥«»Sfi© (0 0 1) B±*fctt 

(001) BiSB©ttAB±K:. B 1 &mm<DT>77y 
FB. />F-^©Sttl, RtfB2BBB©±d'5y 
FJg£B&&lliifcELfcf£. (110) *|ft|lc¥fTfeX 

2tLT±.m±?yy FB. J§&@. RtfT&yy KB 
&B^x S /5 1 >^bT, (111) BI«WU-fli 
tr* (110) ^|S) l i:¥ff)a:Xh7'f7 r !K/^->& 
*T*WHB^'y«tt©^U-Xl»9'f^»*BBU K 
^Wh7-f ^BHBOB 1 B«S*B«:BB±ICB 2 
«§3!©e8£7"ns/?jf£, -e© (ill) B^-tJ-(fflffi 

±©«B«*±B±*7s/HBfc«ttBfc©«B±. *5 
t»BB*#J:D±«KC:nKfi»bTftB1-S±3BB 
WSKBBU ^©±tC^M«I^H-^bfcii5SSt¥« 
4tB*»£-*-«fe©-V&S. 

[0 0 4 4] C©BWfc«*3PB»l/— ye, mi^s 
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MTZyy F@£^2 mmmo)±>? 5 y F JB fcwMfciS 
tt@£J*#i&A/Tfc.5. (Ill) BB£-£-©*DiBI® 

t-r*. (i i o) jifit¥fTts.wimmM)-®wo>**y 
mmmnffifa ^ir^ss 1 mnm<Dmmya ytm 

*SftS3fc-tt«BJ&»JB*flM.. ±ESS 2 *«S©m 
SSt/Dy^Ufc. (1 1 l) BjtlHNLhttOT 
5ffiJSS**. ±EJ5tt*HB±, *4WittBttJBfflnB£ 

[0 0 4 5] £©«IIIfc«****l'-tf©IHfi#ft 
Si. as 1 SSH^gftSS© (0 0 1) flB±*fcf«-© 
ffi«©«affl±fc. JBlW«fflTf5yK)B. /">F- 

ygm »«se 2 *ms!±* 5 y f* &m*imm« 

bfc&. (l 1 0) UftlzWfKX b y-i-f WW -> 

F7-f ^ffiiiST^^ t ut±k±^ 5 

•yHI, iSttJB. &tfT?7-y VB$:m-AXy?>>fL 
T, (1 1 1) BE£-t©*-tHBJB.!:'f* (110)* 

tt©;*«J-XF7-f7 , g|5£J&£U K^itT. F 5-f a? 
fidcom 1 J»«S!*W#««±C» 2 WB£tti*7° ny? 
JR6. *© (1 1 1) B*-y-«B±©fflttai.l:EiSttJB 

8fje»afc»riEu. ^co±icmi^ms€iat'/n-y^i 

[0 0 4 61 CCJW!IC*6*«#I/- tf©Sig*j* 
tt. US 1 g*I!¥g&S«© (0 0 1) B±£fcf*-£© 

&*©i$AB±fc:. »ii«rFf5?Hi. />f- 

TSttJi. &8W2ttraJb??9PBreM*l»MMI 
bfc&. (l l 0) #i«it:W4xh?'f/«/W-> JO 

bT, (1 1 1) BMS-eo^-D-fiJffiff-S (1 1 0) 

*ifij t ¥ff x f 5>r * - ><£ =rr s mwm* u- 

jSttO^XMJ-f^lftiMU K*tJ-XF7-f7"gi5 
M«1©SH 1 i»«S*»#««±lcSB 2 «mS«St^n y 
?JI£. -5-03 (111) B*1*flJB±©fflSB*U:E-hi' 
v-y FJSi6f4f5£©!i??±. &3 WS&t&ftJ: 9 ±IR! 

±t^MttSF-7 p l,fcSifi*t*i»#:JB&tf*2W*S! 40 

[0047] c©»wk:«*#iii#i/— sfo«a*a 

tt. SS 1 $SS#$#&«c© (0 0 1) B±*fcfi*-© 
»«©*S*B.hC. *1««1IT?7 9FJB. />F- 

^fisftn. Rtfifs 2 gtt$!±* 7 y Km*mk&&tfi.&. 

bfc&. «JbJ'7vHI±t. z:nittEjS©ftfc*iB 

ft**2©**i>:/JB«BRfc»*U ^©&. ±ESfS2 
©**y7«***Lfc«*l©*lry:/».l:K (1 1 50 



$SBiI¥7-2 2 6 9 1 

0) JlSltWax ^*->S«t6X 

-f 7«»B«fc»*U ±EX F 7-f ^KMHR^vx 
*ibT, iffilliott^a ±*75>FJB. iStt 

I, StfTi'7 7h-i«I*l7f>yi/t. (11 

1) BB£-?-©;*-!HMBfr<& (1 10) #fi]£¥fT& 

m^mssE^n-y^g^. (ill) B*iHmi±© 

«**«±E±^9y FJii:iBttJB£:©*»±, **W4 
0 ±«CcnKifi»bTtt«r* J: 30f«J?S 
IcjgfiEU ^©iC^MttSF-T'bftRfitt^SftJB 
Sf®8Ii5«±gX F 5-f 7*»±ffi tSBf-Srt"*«fc5 

warn z \zmm? z> t>©T*s. 

[0 0 4 8] cajfflMLkG'NHf'l'-- !f©ttt*ttfc 
*V»T, ±E^D-7.F9'f7 r eBtt. ±*9yPli. Stt 
«RtfT£7 5/FJB£HC \%teXy?>>?l,XWfct 
$fc©T*5. 

[0 0 4 9] C©«WI4±E*«#U— tf©«iS*ttfc 
*V»T. hyyyYm. m^MRZfT i>yy FS©x>y 
?>9\Z. HC 1, CH3 COOH, H2 02 *g£?££ 
ffl^5t>©T?&5. 

[0 0 5 0] d©5gWt^-5^*ft:b— tftt, ^25§€ 
SJ©T^5-y FJB£SH*SS!©±?7s> FJBiOlflJfc 
«ft/g£&*&A,-t?ft£, (111) BBS*©;*-**! 
ffitr*. (1 1 0) #fli¥fTfcBfHH;i-!HBtt©* 

Mfil©tl$2««9¥9Mt:ff*±IC«^«NiSn^. 1*5 2 
©**'J7*»F5y^ans±5^«ft*F-yi/*:W 
«tt*a*ftJI£. -t©±©«*t©IB©PN*^««fc: 

iOilCtt'J 7£ y 9 f SffS 2 S«S©«St^ 
□ y^Jit^S&S* ±Ki«S}g 
it¥^#g^. *© (1 1 D B*iNffl±fc*Htt-s- 
±E* 2 ^m^©±^7 7 ^ FIB tSttJB to* 

5^jg<»:bfcfe©T?$,S. 

[0 0 5 1 ] ::©^HJlr^?)#iift:l/-if©S!S7jS 
B. aS2*S5!¥*fl:S«© (0 0 1) ®±Sfc« (0 
0 1) Bjfie?©^HMJilC. t5 2 SJfRflTi' 7 y FJB. 
/ > F— y'mn.m. IkVW, l JJf tt!B. 5 7 HB SJfe\ 
fiSflcfib&ft. (1 1 0) ^fatcWr&XF^ 7"tf 
;^->£ft5X F y-i ^KE«R«7X ^ t bT± 
B±99yPM. SttP. fttTFf 5yPJl*BKfcXy 
7^>^bT, (ill) BB**©J*i*-EBt"f* (1 

10) 1ifat¥ftU7.Vy<i7'W^->*G-rz>im 
BI^U-»R©^*^F9-f^»*»J«U g^D-XF7 
■f 7*g?^fi!l©^ 2 *«a¥«#fitt±lC. ^ 1 ©=^-V 'J 

#JB*, -t© (l 1 1) B^D-fflJB±©«^±E±^ 
77 PJBtSft)Bt©«*±. **v»ttB«#J:0T« 



-638— 



(9) 

15 

T-to±©s«tora©p nms&mzi: OSS 2 ©* v 

! [0 0 5 2] 

[f£ffl] dWfgWICfc^Ttt, *V7.b : 7-i7&mM(D 

t^n^Fe, Ti, cossro^mEttosei'Ncit w 

[0 0 5 3] §.1tZ.0)%mz%^X\t, mi^m^*^ 

^©sfflffidfc pma^-rs p-in pss 

[0054] c<d%w\z&\,>t\$. ftimmmyzyy 
(i i i) Bffiffe-tro^iJ-fllffiii-r*^^ 
©m i mmM¥m#mm±.\z. &2mmm<Dmffi7a y 
ftsft • sffiisa®«<£ffliA. sat • m«t6B&«#s, 

±EiS2**ie«»:/Dy*JB© (111) B*vmm 

ttSt©*»±*5t»ttS^«fc0±ffi!Hcc:niciSftL 

-*«l!©««:7ny*JH^©«i*«l&#»IK. 

rt©ffitt«l'sSa$i:<«SfE£aAt?#, U— tf©»ttR JO 
tfffiifltt£[6]±f SrttftT^S. Sfc»fiR#*#H 

«gM^##sic^sns^inefe©fi§i4^^©jj;m^i» 

[0 0 5 5] rofgWciJ^Ttt, T^yy KJB, y> 
H-y©JSftS. Rtf±?7y HJi*»6&5^D-^ hy 
-IZfffiZ, (1 1 1) BS^©^U-ft]ffitfj:SJ;-5^ 
JiEU ^©fi^-'J-z h y-f ^©PidlrSF! 2 3JfRf!©tR 
i/O' □ -7 ^jaKOTMttS: V-~J Lfciffi flcJB* 
fiEg-rs<t5lcLfc©T-, ^U-X h7^7*£l$©*+H8'JM 40 
±T©Jg^^S*^iJ-x h 7>r :/SPi«©¥Sft«#fc: 

yy"H© (111) B/i)-(SJffi±[ceg-rs«*t, ^ 
_b?7y KJf £ffi£l£©£|?Lk&SW;mfi#J;r)± 

fljic ^zi&mvxmrtim^omMzfu v * mzm 
mz&m-zztw-zzz. 

[0 0 5 6] ^©5§Mlr*^TB, mi«SS!©T^7 

v Ymtm2mmmo>±i;yy fh t©mic»ttji£& 

*&A/T&3. (1 1 1) Bwz*<D*vmmftz>* 
VXbyl^B&mz.Zlit'blz. K^U-Xhy-f y*g& 50 
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v tmRvrn 1 seaman y ^s^m^hr^yt 

2mmMnVi?u»>!;M<» (111) B^D-«3ffi±Jifi: 

«#"&ns;iifc&D. ^ntCfcO^Xhy-fy'SB© 

[0 0 5 7] C©«MIC*5V>Ttt. T^yyFl, /> 
-<7*gB£. (1 1 1) BBJ^ra^+HBJffit&Sid^ 

y t/mmm 1 $«i!«iS7*o y ^ii^^g-r-sj; 
5icbfc©-r, /•y-x^5-i'7 r ffl©^u-«ffi±T©iisa 
riSfijaM-tf-x h- 7-f 7«PMJ©¥«fcg?#t;:Jfc<T«i*. 

e-tlSCttfcO. -?-© (Ill) B*lHi!lH±tC&g 

ICifiJg LT<4gir$#?jg©?f5 2 8»«smbs:/p y * »«■ 

[0 0 5 8] d©3B9!l;::feHTfi, TtryyVm. /> 
F-7*©igttJl. &tf±i77y FJ8#>bft5;<-y-X h7 

-ryg?&. (1 1 1) Bm& j t<o*vmtttz£yi& 
/&u j e©^^-9-xh^-r^si5©M«c^i©^2^ 

Stf !g 2 ©SfS 2 ^«S©@6Sty □ y ^H£fi£fi-rs =fc 5 
(Cbfc©T. cnC«t0^2©B2^S!©€sS^D»/ 

5. 

[0059] ^©jg^cfe^Tttv ¥m#&&±\z. m 
lmnmTiryvFm. /yY-ymim. &r^2* 

«ffl±f 5yHIBftJi*»ai«ftbfc*. i±^5 7H 

Illffl+t y t \m&(0&ts.2>m 2 ©+ -v v 7® 
iiSWl. 8S^TtR2©=f-v y^JHSKsi-Lft:^. 
(110) *-|6jC¥ff*Xh?'f ^/l^-^SrWTS 
X h yf cn£77jtt5iy 
^ >i^fC± D^D-Xh7-f ^S}g*T5± 5 (CLfc© 

[0 0 6 0] -©^{cfe^Ttt. ^2111^77 

h a t ® i y y h m tomizm&m 

/u-VteZ, (1 1 1) BK£*©*iH!J®<!:-r£*1f-X 
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±EfBl»«ffl«*^nyirJlo (111) B^iHflffl 
ft® t ©«»±* * »l*Mt ft* D T«fc - nfcfi» L/ 

[0 0 6 1] £G>589Jfc*5V>Ttt, TZyyVm, /> 
F-:/0ffiftJI> W±?5yHi*6ft«mh5 

-r:/«£, (ill) Bffi*^<o>t-y-«ffita:*<fc5^ 
i/^*tttt^«#iiKcnii*«aomKyDyjrM« 

© (111) B*tf«H±K&BT*«tt#. ttT*7 
* HHt Sit Jit«)«*±*4^ttK«*J:0T«lfcil 

[0 0 6 2] 

[%JKM Hili^oJ8«olBio*««l: 
«t***fl:U-1f«)«ifi*S"rWrffiH, 02(a) -0 2 
(e) «K**ftU-1f©i!ifi*ffiS^ilXS)BlcRWr 
*&«>©»rffiiaT?**. 0lc£^T, lOWt^mm 30 

zrcvxoyt • ioib tt*uw*. 

[0 0 6 3] C^T, ±B**Xb5-f :/«! 0 1 a 
14. p- I nP*tKl a©»ffi©— «1 al ±IC7>H 
-^InGaAs PfittJB 2Rtf» 1 0 n - InP« 
y HP 3 a«:)H*«[IHL-fcfflifit&r?T*3 0. • 
S2Kea&S«l 0 l btt, ±Ep-I nPSfil a.hll 
±IE^1tXh^-rygl51 0 1 a(?)ftKI^J;^M$ 40 
ttfcp-InP«&Ji6i, fO±l:B*jg*gntn 
-InPSaJB4, StfFeSH-yi&*WHtIn 
P*M5fc*&«J*SftTV*«. 

[0 0 6 4] *LT±E*tfXh7-f ^gp 1 0 1 a±R 
tf3t • «MM&ft*l 0 1 bJifctt, ±BBfc*2 0>n- 
I nP^7^KI3bRtfn- I nP3>^^ MB 7 0 
*W*#*S*U £6fc*®±lCti. ifE^U-XKH 
^ffilOla fcttJfrf l 0 a **rft16ft 

HI 0^lTCrAu^^ni67«S 
nT&O, £fc±f2p- I nPlfil aOgffiffitCteA 50 
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[0065] *ic«a*tticoif*TRwr*. 0 

2(a) K*r*5t»10H©»a**t:J:D, 7Mtt 
»*#4X1 0 18 cm' 3 eSOp- I nPlfil a±fc, 
7>H-7 r I nPH2 aKtflS&l x 1 0 !8 cnr s (On- 
I nP!3 al **n-fnW*0. l*zm, &tf0. 5 

VX^ 1 1 ^I2n- I nP13al ±fc«fi£U K« 
8ttYX^ 1 1 £JBV>T. ±Sn- I n P/f 3 al , 7 
>H-y I nGaAs Pi2Stfp- I nPg&l a<D 

1 aft»jS"TS (0 2(b) ) o 

[0 0 6 6] 2|aia<Diiefi*fifc±r), p-In 

PMl a±(Z)^-tfXh^<ygfl 0 1 aPMMKHzp 
-InPtaie, n-InPM4, fttf¥tt»tt 
I n P@5 ^> ^n-^niP^ 0. 7#m, 0. 8 am, 
&tf3Mmg^Cji*J&gL (02(c) ) , ±E*fijg« 
1 l*»*bfc«, n-InPiiX13a^ 
ffiSftl nPffli&»5-t£ffiK£2<0n- lnP^5y 
HH3 b&tfn- I nPH>^ M70 £-€-*v£ftJP 
^Um, RtfO. 5 /xmggnc/Sfif* (02(d) 

) . 

[0 0 6 7] ££Tfi±ep- I n Pffl&Jf 6Rtfn- 
I nP>7-; HJ13 bO^Mttaftttl x 1 0"cnr>& 
ft. n-InPlM4Wn-InP3>^^hi7 
0(O*jffitt»fttt4X 1 0 l> cor 5 * FeH-^ii 
ft I nPiaiW««BflEli4xi O l6 cnr 3 gflncR 

[0 0 6 8] ±En- InP^>^^hi70 

^U-Xh9<^«81 0 1 afcttJfrfafiHKRJP 
^PyJlO a««r*«UUjtl 0^LTpii7?: 
»JdE-r*fcfcfefc, ptg8^p- I nPSfcl acog 
HWfcJirtbTBHffl***!/— If 10 lftH* (02 
(e) ) o 

[0 0 6 9] CO±5*«lifiC0*«lS«|«)*WfrW-1f 
1 0 ITU P- I nPlgl a±<0, ^^Xh7-f^ 
8E1 0 1 a&ftCDWAlZs p - I n P Jl&jl 6 JkZfn ~ 
! nPfflaH-1 L. ^0±!C. Fe£K-if 

PB5^MlW6fc6. I nPfflafl5A< 

[0 0 7 0] ±E%-*ttS&ttttl0 1b£«t 

^•r^^ffistt i npffii 5 sarar**** 

[0 0 7 1] *fc, Sffi«:p- I nPfccfcOJSfSU p 
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[0072] mt&w2. B3\t*%w<Dm2<Dmmmz 
if, itt (oo i) ffi*fctt (o o D BSis»oi6aa! io 

tt, (11 0) *rtJi¥fra:»rliJB^*»ttO^*X h 
7^y«10 2a*«»«SnTW, u©^tXh7^ 
y«10 2a». p- I nPT*7? KJBl b©SfetH« 
1 bl t»l©n- I nPl^7'; HI 3 afcOHJfcT 
nGaAs PSttH 2 

(ill) Brnft-e-o^u-wmt-rs^HfitttoT^ 

So 

[0 0 7 3] *Jt±E*tRl±©, 

0 2 aomuziz* ±IB*tJ*X h^ygU 0 2 20 

4Hi;aft*3t-««ffliiffl«i 0 2bjWME*nTH 
5, £©3t -«8SH&S«1 0 2bH ±IBp- I nP 
FBI bifcTBjfcsn, K^yKBlbtOffl 

©PN»^»afc<ko*-ju aiio*tU7) ^yp 

F e 4 H-?UfcWffi»¥*#JB 1 5 fc*S*M6S*iT 

^LT> iBn- I nP«85:/ny£Bl 4<Z\ 
±E (111) B^*«iB±fcffi*-r*«*f4, ±Efi 
Iti2tn- I nP1^77 FB3 aiO«ff±fcffiH 

[0 0 7 4] *fc«iiS*ffilCO^TRWr«. MOCV 
DStffl - I n P«E 1 ±l:)* S 2 // m, 1 
X 1 0 l8 cnr 3 cOn- I nP^77 FBI b, JP£0. 1 
tim(D7> I nGaAsP|2 a, 5/i 

m, i^jg 1 X 1 0 1 8 cm" 3 <D n - 1 n P B 3 a 1 £]H%j£ 

#tD*hUvX htttSftffl^T/^-->yLT, (1 

1 0) *iat3Fff&Xh5-Yys ! 02 VX^l 2fe» 49 
dW* (H4(a) ) o 

[0 0 7 5] % A\Z. ±§2n - I nP@3 al , InGa 
AsPg2a, Rtfp-InP*9:yFBlb©*IB« 

Mmfis^aaxyf /-tJ-xh^-r^gu o 2 

a*»*T* (04(b) ) o ZOWn ±E*tfXh^f 
0 2 aflD^lJ-«HtliaWIift^ft'rftK«tt» 
5 5° £feD> /tHHffiUte (1 1 1) BHfltShS. 
[0 0 7 6] ^<7)&. ±e**Xh5>f:/»10 2a* 
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a? 

<MOCVD*Frtfc»»U **Xh9-f:/*l 02 a 
©ffi«l<Ogfi±K*Mfc««7X 1 0 18 cr J On-In 
P*«yny^| 14*»S 1 amIXCjSfil, £S 
fc*<D±l;:Fe*4X 1 0 ,6 cnr 3 ggF-:/b*:Fe- 
I nPflJSttlil 5SJPS1. 5/imiM§LT> * 
■♦fx F ^tf 10 2a £fflft&& (04 (c) ) . 

[0 0 7 7] CCH, i:f5pC-y-x h^-f^SSl 0 2 affi 
fflOp- I nP^7yH»lb«BU (10 0) E * 
tfX h^-f 7fi81 0 2 acoCTffi^ (111) BMtfco 
Tl^tft (0 3(c) MB) . InPBB, MOCVD 
J5fefcJ;D^-9-xh7-f ^ffll 0 2 apjffijtf) p — I nPi? 
yy FBI b±fcttflttjStfi"rs^ *(0^*fi)ffi±t 
tttf[»ti«tf1\ -COfcft±fSn- I nPt«^DyJ 
Bl4it 0 3(b) <D1 nPSl 4 al -1 4 a6 ©i 

ft*Ki@D±#oT<*ck5f;:p- I nP?7y FB 1 
b <7)i£®±l;:j&gT£ d £ £&*. 
[0 0 7 8] nPtf«I nPiW (10 0) 

9±l;:ttffctt/£ftU W (111) Bffi±T?ttattric 
ftLft^Ott, (100) BB±"CI4H3(c) lC7jVf<J:5 
ICU 2 #^*a©K*tU (111) Bffi 

[0 0 7 9] m*T* HFftfflViTS i 02 YX^7 1 2 
*»*l/ft», BtfMOCVDfttJBV^ J*1fXF^ 
-f 1 0 2 aRZfft • mgE^^m^ 1 0 2 b±^®{C 
^2 con - I nP^7yHI3bRtfn- I nPn>* 

* FB7 o £-£n-enjft£ 1 ^matfo. 5/*mSffic 

iSfir* (04(d) ) o 

[0 0 8 0] ±GJBi3feKflo>¥*#u 

— If 1 0 1 tB«ICLT, pm®7?:±tBn- I nPn 
>^^hI7 0±l;, nfffi8$p-InPSfilWi 
B5«lC»dEUT*W#U— !f 1 0 2fc3Sjfc-r* (04 
(e) ) o 

[0 0 8 1] C«)J:5IC*SllB«©*«#V--tf 1 0 2 

■els, « - vseni&jRK 102b £$/&ts n-up 

fSSit^ay^JB 1 4 £, *0;*iH!lffi±©SfflM*±£7 
7 FJH 3 a tffittJH 2 tO%.ft±.\Z&f8.~rzWimk Itz 
Ot, Sl©n- InP^77H13a/^bn-InP 
aa^oy^H l 4^&sffiffig&£Sfcfts;i<h#-T? 

[0 0 8 2] Sfc, I/— !f©Ki^S 

Ttt, p-InPT>?yFIlbl tFe-lnPft 
fitt^l 5©|Bfcn- I nP«»^ny^Jgl 4*t*5 
fcft, SKStriJll 5^©FeiSSS^D>y^ll4* 
© Z n jOftfiSMkirr, Fe-In PSfijKS-1 5 ©fi 

[0 0 8 3] ^fc, HCljMix^>yK:J:D»*S 

nfc^*x h ?m i o 2 a <D*vmmm 3 ktkT 
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,fc5fc (1 1 1) BEKfc^fctfK n- I nT>mffiZfo 

h7<i7QmWO*V&m, ott)p-InP?75'H 
11 bgfflfr£i*0 KJ&B-f*fc*, InP 

nmJavtm 1 4 -e<D^i?-ffiiM-h=feiao-k 

#3jfc4g8B#a<>' > H-yf§ttl 2 t n - I n P±>? y 
yHJi3ai:0«J|i±fcaUfcl*ff±LT. Fe-In 
passim 5©j*ftSB!»-r*::ifc:«fc»}. Sgl©n 
-lnP^5-yHI3ai:n-] n P^S^Dy^B 1 

[0 0 8 4] fc*5. ±EM 2 ©HJSfaj-rtt. SfitUT 
p-InPSffiK ¥£6^141 nPltUFe- I n 
PiSfflUfc*. CiniiS&iUTn- I nPSfflK 
¥!6»ttl nPitlTT 1 SH-yb&I nPlSffl 
t», IS®*i»*Ji«)W«S!*Etea*fc«ifitbTfeJ: 

[0 0 8 5] ±E3«fiWTtt. * • HcilBi&jigS* 

10 2b£, *<Dn- I nPmfa-fUyZmi 4<D*V 
«iB±*«*t±EflSttJB 2 fc±* 5 7 FB 3 a <h©&# 20 
±ICft@f SffiigtLT^aa*. ±En- I nPSSSt^ 
P??@HB, *©*1)-fl!l85±T©S8g&#, gftB2 
7 -y HI 3 a «fe D±«fcMfflWiiE*l/ 

[0 0 8 6] £JS«s|3. H5& *89]©*13©£)k0!l 

J6©8r®0T*5. Hfcfc^T. 1 0 3 te#5ISS0iJ©¥ 

1f 1 0 2©ft • mffiK&«t*£l 0 2 blCfclt-5, Fe- JO 
I nPffl&Bl 5fcftAT, p — I n Ptii5St'/o y 
UMWcfcOT, *Offi©llMiKJ:±£a3 2*lfiWi 

[0 0 8 7] *fc«J6*efeCt?V»TRWr5. 13 4(a) 
Rtf(b) C^-ri8tH-©«afcJ:D±E3l2Sllfi« 
ifslflllcUT^+J-.XF^'f y»l 0 2 aZBl&Ltcm 

(0 6(a) , (b) ) . MOCVDMfHTWh? 
f "/ST- 1 0 2a ©PIMiCfflffi 7 X ] 0 1 'cor s © n - ! n 

prnffiyaytm 1 4 *©*-*«H±«*tf«±e* 

SlumlMlU £5fc-t©±fcifiSl x 1 0 1! cm 
-»©p- I nPSSS^Di/^g 1 7S;i?S 1. 5ymg 
gJSSbT, ft • BBBi&flB 1 0 3 bftJMM-S (0 
6(c) ) . 

[0 0 8 8] •?■©&«, ±Bfl2*jKfll&HftCl/T. 
n-I nP*7?FB3bRtfn- I nPn>^^hl 

7o*jgfiEt (06(d) ) . *e»cp@S7&r;nms 

8S»J*LT¥*{*U— tf 1 0 3tftjft1*« (06(e) 
) . 

[0 0 8 9] C©±^lC**ifiW-e«. ^XF^-f:/ 50 
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ggl 0 2 a©M(ffl©. n- I nPiJtyD.^il 4± 
\Zp- I nPBiigyD-/^Bl 7 £J&*bTfc*3fc • S 
ffiKiiB«10 3b&, ±En- I nPBSft^n^B 
14©. (Ill) B^D-fflii®±(Cfi:fi-r-5ffll]W. ± 
EI nGaAs PffrttB 2 in - I n P i.t>yy KB 3 
ai©g#±fcftfif Sft&iL/'l:©-?, n-InPi 
^7yK13a*6n-In PAUSED y£B 1 4^\© 
tMMMStfp- I n PASSED -^Bl 7i:J:»)BW* 
nfcE&fc&D. cnitJ;D7>H-^fS<4B2$Sitn 
*«»«»«ai*.T, JSttB2^»*J:<BB*aATr 

[0090] g.iz*nmwv>*m»u— ^©sjfcfrarc 

tt. h^-f T'SBl 0 2 a* (1 1 1) BffiritiE-© 

*U-fflffiifcS«fc'5Jgj£U -€-©&^D-^h 5^^851 

0 2 a ©fl3f UK n - I nPifiyDi/i/fl 4Rtfp- 

1 nP«tggyn-yi7^1 7£fi£fi-r2)i5tL^©T, 
^DXh7-f^l0 2 a ©*t)-#ffi±-e®i£gj£fi# 

cittfto. -t© (i 1 1) B^-y-finsjitcfeg-rsffl 

±EI nGaAs P«ffl§2in- I x\Pht>y 
v FB3 ai©B*±lCffifi-r<&«ifi©n- I nPBR 
^□•>^B1 4?&KmiC^-rsCi»tT#S. 
[0 0 9 1] Sfc, 04(b) , 0 6(b) ICtkI";*-?*-^ 

ft <s» cans-ssi: 

i&<fT:3T^S©-e, 09(b) tr^-r<J:5lcS^fi^ 
®©S i/W;U7>>^"*««»3. S i <£aL;t«&i@tS£ 

teas-rani**-?!**. 

[0 0 9 2] gtHBB4. 07«;*369Jffl|g4©5IJ60Slr 
±S¥»#U--tf©Bii£7K-f»rffi0T?»i3, 08(i± 
EB4*«WC«k**3l«:U— tf©S!ifi*ttS±SlS 
HI'iffiWrSfc»©IKffi0T*S. 0C*HT. 1 0 4 
tt**»W©¥3ffl:V— !fT»D. t©¥*»U— tfl 

0 4 ©31£ • ^SMiift** 1 0 4 b ti, Sg 2 glJ&0il©^a£ 

!f 1 0 2©ft • WMmm$L \ 0 2 bKfcttSF 
e- I nPffi&Hl 5<Dfttit)\Z. n - I n Pttfl&^a 
y:?B 1 4±tCF e - I n PW&M 1 5 aMn - I n 

[0 0 9 3] *fc»jft#j£lcrn>TKW-r«. 04(a) 
, (b) IC^TXSil^-©Ma!lCJ; , 9. p-InPS 
fil±ICp- I n Pi/yy FBI b. 7>F-^InG 
a A s PB 2 a, n-I nP13al £H&|££U S 
^itBS7 x 10"cr ! ©n-InP|7 1 a£Jg^ 
U ^©SX/ty^feSffl^TS I 02 KS^Kt. m 
%<D*bUi?Zb&ffii%^XKf-->{fLT> (1 

1 0) JjftlZW-nfcZby'iT'S 102 VXi7l 2£}g 
^•TS (08(a) ) . 

[0 0 9 4] -€-©&«. ±En- I n PB 7 1a, n- 
InPB3al. InGaAsPI2a, Rtfp-In 
Pi7yy FB 1 b ©^ffig8»^)E^H C 1 M«x ? > 
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U *1*X h ^gS 1 0 4 a S (0 8 (b) 

) 0 

[0 0 9 5] &\Z* ±E**Xh^f:/«l 04ae 

rtbfcp- 1 np»«ift»# ®» \zmrz.tu< 

MOCVDjB*3lC&»U ^-frXl^-f 7«1 0 4 a© 
P5<II*S±l^*fife»S7X 1 0 !8 cnr 3 cDn- I nPt 

m^uvom 1 4 £> *©/*«Bsi±o««>*«±Eett 

lMrnggl^/fcU ttViT±En- I nPajK^Dy i0 
*JB14±fc, Fe^4xi0 16 cr 3 igF-yi/:F 
e-I nPKfitaHl 5a*l. 5wmWW^. 
tlttO±l:i8Kl x l O l8 cr 3 con- I nPM 
18^UmgMgU S£f;:«&7Xl 0 l8 cnr 3 (D 
n- I nP§7 2£JP£0. 5 /imSMElT, ^* 
Xh^^gBl 0 4 a£ffl«Mitf (08(c) ) . 
CO 0 9 6] ±ES2*J6W£H«t::UT, 
Pti7^16ill 0£:frLT±f2n- I nP3>^ 
M71, 7 2±fc, nti8^p-InPSfilOl 
Hfflfc»J*LT¥W#l/-tf 1 0 4 (0 8 a? 

(d) ) o 

m 1 0 4 a £ (111) Bffi^O^ij-fllffit&S J: 5 
raisu -eoa^-y-x h 7^^8151 0 4 a©W«lcSl 
©n-InPIiiBl4, FeH-^InP|15a& 
ZSW, 2 CD n — I nP»&»l 8 £/&&r£<fc 5 LfcO 

&&JB1 8tfn- I nP^77 FJH 3 a 
ft^SJlttJScD, ±B*7yHfl3b£j£fi-r*Xg 

lsI«t>T20t&O, ^□irX^fSffSfb^n^o 

[0 0 9 8] ft*, ±E3S4 0^JEWTtt. 35 2 ££0) 
©3t-«»Ha««l 0 2 blC&lt^Fe- I nPffla 
j§ 1 5 ±lc n — I nPiMl 8*Jg/fc1-*«££Sl, 
cnttJB2*JSW<&p- I nPt»D 7 ^l 

[0 0 9 9] ^JSPl 5.010 H*56lJ1©SB 5 (D^JEW 

Ell 1 

tt. ±EJB5*««tJ:**»*l/"-1f©«ifi*ffi** 

H3 2itfH4fcR-«FWiH-a)feO!)*«U 10 5tt 

10 5ali $10n-InP^7^F13a±Cn- 
I nP+t^Bl 3*rfrLT»j£L&S i 02 
1 2*mvt#tfUfcfe©T**. 

[oioo] *fcttB*ttic^^TKwrs. *i\ p 

- I nPS£l±fc:p- I nPi?7^Hil b, 7>F 
-^InGaAsP|2a, Rtf n - I n PU 3 al £ 
^^CfOilCn-InGaAsP* 
t y ^1 1 3 Stf n - I n P^r t y 1 4 ^ftl^tl 50 
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24 

o. i Mmaaojps (011(a)). 

££T±E£**?:flBl 3, l 40>ffl£tel x 1 o 18 

[0 10 1] *fc, MSfflWn- I nP + t^yi 
14*»*Lfcft, X/V>^lCcfc0S i 02 El£^ffi£ 

±ES i 02 l^/^-->^Ut, (110) 
^fT&Xh^T^CDS i 02 iYX^ 1 2*Mm-% 
(011(b)). 

[0 10 2] -t©«tt±E»2 0*«W©»JB35ri*tH 
HC ia«Xy^>yic±D^*Xh^y«l 0 
5a«U n-InPta^Dyj^§14StfFe 
- I n PifS&KH 1 5 &MtfLl,T* 9t • mifcgfl&«« 1 
0 2bt»*T* (01 1(c) ) . 

[0 10 3] ^LT, HF*CS i 02 VX^ 1 2 
U $bMtn-InGaAsP^t7^Bl3a 
£»*Ufc& (HI 1(d) ) , n- I nP?7yHB3 

bi& i ummmorn z\z. $e,icn-inpn>^^ 

h!70^0. 1 /tmegc7)Jf${CfeJc^U (01 1 (e) 

) , mmzhi^y? z vm7 o±i:»asi ozit 

LtpSffi7«SU p-InPMl(7)II#jl:n 
WSMULT, ^agftl— if 1 0 5 ft36*r« (0 
11(0). 

[0 10 4] £<0±5le:*^«0ra*, p-InPSK 
l±tc, p-InPT>7yHilb, />K-7ln 
GaAs PI2 a. Rtfn- I nP@^3 al 
SfiJcgLfc^ Bin - I nPj§3 al ±(C, InGaA 
s P + ty^Bl 3&tfl nP+vty^ll 4*m%.M 

B^^12SMU ^nm^ttSXy^ 
IwcfcO^ltX H5-f 7»1 0 5a«n<fc^(af: 
©T, ±!5J6ii7Xi7 1 2c7)fi£HP$!cy^-v$^tj- 
3fcInGaAsP + ty^Bl3tt»STl Z.tl\Z£ 

Xh^^g&l 0 5 Sii&ffi±\zmZ<D&®m'?Z>C£& 

[0 10 5] ftfc. ±EJR2ft^Lr!B5 03£jEPrc{i. 
Sfcfcp- I nPfeflVifcfeCSSLfc^ ±ES«t 
ttn- I nP*ffl^Tfe<t<, Z<Dm£±R&%M&lt 

\t, &mommmz&&2vz>z£\z&r>, ±e&*« 

[0 10 6] ^JSfl|6. 01 2B*%na>»6co%««f| 

u~ if, 2 1 h (o o i) (ooi) mmm<D 

l»am**©*IHt-r*n-InPffiRT*D, KS« 
l±fctt, (110) #|tOfcWftl»B«*tf»WK0;* 
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(14) 
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h5-f78U 0 6ate, p- I nPTttyy FE2 1 b 
0)£ffifS2 1bl tSlOp-InP±^7«yFS3c 
tOIB»C7>H-^I nGaAs P»ttB2£i**52^ 
(1 1 1) BS^^^^^ffllffit-r^Wigi:^ 

[0 10 7] £fc_hi2gfc2 1±CD, ^iJ-Xh^:/® 
10 6a ©WHlCtt* ±IH^*9-X h 7-i :/« 1 0 6 a <D 
JSttJB2rt^ *0«*rtHCU— ' !f*»tfl/— !fUM 
«SEBUii86«3t -««Ma««l 0 6 baWWESftT 

d©*-««BI!a«l«10 6btt, iEn-In 10 

±«<Dp- I nP?77 F»3 di©B©PN8&|»i 

nP4^D7^l4 7d:^6M$nT^^ ^b 
T. ±eft*&ft¥*#JB5 4 0 % ±B(111) 
«ffi±C*kB-r*«*tt, ±15^141 2 <hn- I nPT 
2vv FH^tB$2 1 bl i<D«ff±fc&HlxTV>£. 

[0 10 8] &lCSi6#fcfc:H>TKWt"*. MOCV 39 
DS*fflWn - I n PSK2 1 2 am, 

1 x 1 0 I8 cm- 3 C0n - I n F?yy FH 2 1 b, ffS 
0. 1 /im(^)7>F-y I nGaAs P12 a, J?£ 
0. 5/im, SSlxiO I8 cr 3 ^p-InPS3cl 
£H&jft&l/fcft. X/^*ft£EV>TS i02 Jg&£j£ 

T, (1 1 0) #|&Hc¥ff&Xh5K:/S i02 VX* 

1 2ft»AT« (01 3(a) ) o 

[0 10 9] ±IEp- InPl3cl, InGa 

A"sP12a, Stfn-InP^7';HI2 1b^I 30 
Utt\ZmkUC lfnfflXy^>^£J6bT, 4I*T2. 

5MmSgC0?T:$X'y^>^b, *-*X h ^« 1 0 

6a£Mt5 (HI 3(b)). £©fif, ±f2^Xh 

tt«5 5° ctfco, ^*«affctt din Bffi^sn 
a. 

[0 110] ±E^-y-X Fy-f :/SBl OGa^ 

JrMb/in - I nP»ffi2 1 . (#«) !C«-j*^t 

&<MOCVDjFftt;:#»b, ^Xh^yg&l 0 6 

bfcFe- I nP»J8friH5 4£, -t©^-y*ffl!lffi±©ffl 
«*«±EJSttH2tT^7!yHH56iU»2 lbl cLODJH 
^±{CfiBf^<J:5)?^lMmSS^fib, *©±K* 
S7X1 O 18 cr 3 0n- I n ?%W&Uy!?m 4 7 
SI. 5 umgflEI:fiJftl/t^*X 1 0 6 a 

(HI 3(c) ) . 
[oiii] cieiT, ±e*u-xF^:/sn 0 6 ai 

<H<Z)n- I n P#yy FB2 1 b^®i* (1 0 0) \B> 

*-*x h n 7® i o 6 a owffitt, ±sm 2 (0^05 

£HflL (1 1 1) Bffi<hfcoT^*fcfc, InPi 50 
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14, MOCVD&KcfcO/tJ-Xh^ 76&1 0 6 ap{B 
<Dp - I nP^77 FS 2 1 b±Ktefi&j£g-f*#, 

T«»*6*^rfciaO±^oT<*J:5lwn- I nP^ 
9* FH2 1 bcD^ffiifclSfiTSilfcfcfc*. 
[0 112] tt^T, HFSffl^TS i 02 TX^ 1 2 
&»*bfcgk BtfMOCVDft*fV>T. ^fXh7 

ygs i o 6 a&tf^ • mmm&mm 1 o 6 b±±®c: 

S2(Dp-InP^77 FJB3 dStfn- I nPn>* 
* FB8 0£*n^n»S 1 /zmlfetf 0. 5jimfi£K 
ritfi-TS (H 1 3 (d) ) . 

[0113] *bra«t, nmm2 8*&mm} o* 

^bT±IBp- I nP3>W h®8 0±IC, p@ffi2 
7 £ p - I nP««l<OSffiffl{C»dJbT#«*l^-1f 
1 0 2 £^J&*f £ (813(e)). 
[0 114] toj:3»c***li«©**#V— !f 1 0 6 
Ttt, ft • ttffiBB&fitt 10 6b I n 

PI54^ *©^*«Bf±0*«««T*9!yF»Bjjai 
gg2lbl t«ttH2to«»±tcffiBr5«liitbfe 
OT, l^^in: I n PS&J15 4#*1tX N^-f 7SB1 0 
6 O^U-ttBBCBUl-rsfittJB 2 £lnHrr 

JflJAT, SttJB2^0Fe©tt*fc:J:«»ttSl&fl:*»± 

[0 115] *fc, HC l«§Xy9 L >yfc,tD»rtS 

nfc^-9-xFv-fygsi o 6 acDtmmi* din 

BMid^^fc56, K«iS*W#JB5 4tt^iJ-«IB±«fc 

^0n-InP^77 FH2 1 b*BB3^6*D**«* 
*5fcjS*"T-Sfca6, *tttt¥*#JB5 4 0«ft*, -t 
<O^*Blffi±*ii:0*^ftM<lB»*«7>F"-^ r SttJB 
2tn - I n PT^77 FH*U1«2 1 bl t©*ff± 
lcabfcfifff±bT, n-InP«»yD7^i4 7© 
rt«H»-r*CtCJ:0, Sfffifitl nPaaJB5 4^ 
mh^^Htl 0 6CDfittJB2 t««b&^«iaft 

yvzm^T (i i i) effifefflffli-fc^-y-xF^-f 

:/»S»«**fc©fcjRbfc*i. iyff;H:lt H 
CI, CH3 COOHfcH2 02 ©jH£»nfcJH^T ! b«fc 
<\ (1 1 1) B2u£^1tflffl(hT£/UX 

[0 117] 

[%^©^*] &>iL<Dj:5\zz<Dmmzmz>*mtu- 
wzznii. wis h?<<(7imm<D*m#m®±.\z. 

ft»«U *©±K:¥»»ttSa*Ji*»*bT^60 
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(15) 

27 

T i , Co ^©*M«5©gft®'s©ffi»£te <Z\ ttf? 
[0 1181 *fcC©«^»C<kn«±E#»#P— tftc 
*t«p- I nPg«£LTV>5©T?, 

* saw*® o ic < v» p fflisffi<osfi«i t mmmmmw* 
[oii9] z.ommzmzttwfcv— tfctntf. ® 

1 gmiiT? 9 y FJf t » 2 **3!±* 9 -7 HJI t©B i0 
!C?SttJI&l**ji : A/T&*, (ill) BBS*©** 

1 1) B/u-fflSAi'&B-rsfiijssa*. ±iaiB2j*si! 

&-5Wi&©Sn.5;:<££fc9. dttlCiD 

[0120] *&*»tti|i»#ji*t^i>-«Bic«a-r6 

[0 12 1] CCSHHKfll'&iMMfrl'— »f©4JjS*Sfc 
±fttf. T^77H1, />F-:/©iSftJf. Rtf±^ JO 
7«; HB^6ft5^-8-Xh7'f7 r WS. (Ill) BBS 
#•€-© * U-WB £ ft£«k -5 ^©m^-!tx h5-T 
^©MMcSS 2 iSma©^:/ o -y £ JgRtWEto * 

^•y-x ^85©^-y-fiiiB±r©fea^^-y-x h 
7-f ^«Pi«©¥a3&:»»fcjt'<T»A sna c: £ £& 

D . ±E*B2JS«§!!«86:7*ci5/£B© (1 1 l) B^it 

•5«l3fi©ttB^n<y^JBS:«#tC^T5Ct^-e^«> 47 

[0 12 2] C©«qBC«5*W*U— ifCitlfi. » 

1 #SS©Tf 5 -7 FB £18 2 mm.M<D±>7 y y FJB £ 
©KlCgftl&j*#jiA.-Cfc£. (1 1 1) BBSr-5"© 
^•y-fflBtf-S^U-Xh^'f^fiBSmattfelC. K 

*u-x f ^ssBffl©® i mnM*&#m®±.\z> m 

2 ^sssss^d 9WBLxy& \ m^mmmv ? 

&B«S\ ±ES2««l!«S5^Dy^l© (ill) 
B^-y-ffi3B±ttfi:B-ra(ffl®di. ±fEl£ftJHaffi±, & SO 
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28 

•5 WittlSttiRfflffi&ift LTttH-ra^iSt Lit©?. 
±*7s/ FB^6>wn£E-»«S!©«83:/ci>7*B^ 

©m«8igK*^ne. t ttje*«i!©m85^D >y i^iic i 
os»f, **wi£©e>n*c:££fcrh z\n\z&K>* 

■9-X F ^©SttB^aWs J: < £«J£EATi§r, U 

a. 

[0 12 3] C©*WCff****U-tf©«B62F8C 

±n«. Ti'7^h , i. y>H-y©eitg, &tf±? 

7? Hl*>e.*a^'tJ-Xh7'1'y®&. (1 1 1) BB 
a**-©*lHMB£fc5«J:5®j£U fC^DX^-f 
7«©PH*fci8 2 «mffl««^P y *BStf £ 1 
Htiit^Py^lS:fSS-ra<k5{Cbfc©T» *1f-Xh9 
^8?©^D-fflIB±T©^®^g*t/tJ-X F 9-f -JmH 

Q&<D¥mtj.m#\zit'<-aiixt>nzz.t£tLK). •?■© 

(111) B^*«H±fc{a«-r*«il«». ±EfittH 
«B±. &SWiKiSttBfflBfcifi&bT<4fiT**|je 
©g 2 y ^JB*m*C*riH-4 £ £**T 

[0124] co%mz&z*m#i'-ifo$ii&?3&\z 

.fcttti. T?7 7HI, />H-^©g<±@. £.tf±:7 
HHA^&a^U-Xb7-f^SS«r, (1 1 1) BB 
*<^©;*-y-ffl!lB£fc5«fc'5JgJ5fcU -€-©^^it^ F5-f 

& H-y Lfci*«tt1iW#Ji»tfllS 2 ©8 2 S^g!©tl 
«8^Dy^8*dtfi-r5«fc5fcbfc©-C. £tUz&?)% 
2 ©m 2 ^fiS©*tgy □ y 9 M«t± 9 v HH 

[0125] ^©^wics-5*^«:u— tfmmmjjmz 
ffi/Sfiuz:^. t^±^5-7 F)a±ic, cnta»i«©s 

a^JBlC+vy^JB, 2fc^ttJBl©*vy^JBtf4ffl 
f£©gfc*|g2©*v y^JB«W*Jg<3iL. «S^TS2 
©+t77'15ISLfci, (1 1 0) ^iSllcWiteX 

h 9 -f y« a ? - >s^-r -sx h 5 -r ^««6e8is^j$ 
l . ^ n : £- v x i' > -r a x y ~ > v\z& o y. ^ .7. 1- v -f 
7ffi£#J*r-&<fc3lcl,fc©T. ±EXh7-f^«5/gt 
R©*R»fc^-^&SWfc» 1 ©+^ v 7mW*& 

ft, ^nic«fc0A^-->^ffl'7x^*jgfi£-ra^© 

[0 12 6] C©*Wfc«*iMM(£U-' tfctntf, m 
2 «^STf 9 v FStm 1 ««S!±i' 7 v K8i:©K 
tcsttis^^r^a, (111) Bffi€^©^D- 

mmt?z*vxh7'i-7'mffiz.z>£th\z. &*v 
x h ^^(0©^ 2 mmm*m#mm±\z. *vm 
& F-^t&ji5fitt*«*iifttf* i «mie©m85^D 
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1 1) B*vmwJt\z&m-rz>m$itf. ±sm\mm& 
h m & e> z. n t ^ a * * 

[0 12 7] iSfila¥^S*^U-ffl!lffitBiiJ-r ifl 

[0 12 8] z.<nfm\z%z>*mftv— ww&jmz 

itl«. B^yHl, />K-5 p ©SttS. sy:±i7 
7-; Hl^e>^S^-9-Xh7-1'ya5€r, (111) Bl 

i ^ms©mat^a ? * jb *ji*(fcft-r * j: 3 t ufc© 

tftD. J:f2ii5jgfii¥ii^lco (ill) B*U-ffiJiB± 

$>%>o 

[01] *»W©*l©*««fc«fcS¥*frU-1f©« 
££7KT#r®0T&£. 

**KXeiBlcKWr*fc»O»rM0T?**. 30 

m £ mwtz tz » to h r * * . 

[0 5] *kwwm3©^»W{i«i:S**»^ifcojfl 

[H6] ±E»3«lKHlcJ:**«»l/--sffl!>«ifi*tt 
**iSXHIHi3Kijn^Sfc^OlffiffiiaT*^. 

^ssxsniciftaj-r^fc^o^ffiH'e^^o 

[09] B**JHiO^IMIl/W*7sr^ft3R-rHT* 
[010] **BO*5©*««fcct'6*»#l/— If© 
[011] ±Eili5^«lCj:*4y»*W-1ffl!)Wfi* 

8«£BxgHKB?rr*£»©WMHT**. 

[012] *»MO»6OSaB«fcJ:4*iB#U-1f(0 
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[013] ±E»6**«fcJ:S¥»*l/-lf©ttBDSr 
ffi**SX8IB«CKKTSfc*<Z)»rfflHT*S. 
[014] ft*<Dn3!l nPS«±ICFe- I n P«ft 

[01 5] ±Ea*o*»#l/-1fftBjfi'r*^tt«:* 

BxaiHts-rwiBHT?**. 

[01 6] ft*® p!H I nP*fi±KFe- I nPm«f 
[HI 7] ±E«fc*<D. pfilnPifiSffl^i* 

i^-if*B«i-s#ft«£Bxs«KS?tffffiHT* 

[018] «*OPiS«±fc p n p«»^n y JIBSf 

[019] ±ES*Opn p«I^Dy^I6t«* 
Wflel/— SF©BJS*l***BXBBfc«-r»fBHT* 

[02 0] p-InPitn-InPBt(0»&»»(D 

[021] p-InPl, Fe-InPTOn-In 
P@^S(@LT^S^*@<giifC*5ttSX^;U^A # > 

KBJSts-rH-e**. 

[02 2] p-InPliCn-InPf, Fe-In 
PiStfn- I nPB&ttBUT&**W#B«j6«c45 

[«HW>KTO 

1,1a p - I nPSS 

lb p-InP^77M 

2 />K-:/ffittJl 

2a InGaAsPB 

3 a JB 1 CD n — I nP^77 KB 
3 al n-InPB 

3b, 3bl J620n-InP>7yHfl 

3c »10p-InPj77yFB 

3d !&2CDp- I n Ppyy KB 

-1 n — I n PS&iB 

5 -T-.ffiRfk ! n P?fi-i?B 

6 p-InPHS&B 

7 nfi 

8 p€<i 
1 0 

1 0 a i^KMP 

1 1 

12 S i 02 

14 n-I nPW^Py?! 

15, 15a Fe - I nPSffiJiJi 

17 p-InP«Jt^DyJB 

18 n- I nPmfl5:/Dy£Ji 

2 1 n-InPSfi 
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2 1b n-InPT^77HS 

23 InGaAsP^'^l 

24 InP+t7/@ 

4 7 n— I n¥^M7uy9M 



(17) ftB§¥7-2 2 6 9 1 

5 4 Fe-InPffi&*S 

10 1-10 6 *»#:U-ir 

101a, 102a, 10 5a, 106a tltXby 



[HI] 



10a 7 



2 3a lal n-InP 



~3b 




101b 



101b 
p-InP 4^1a 



■70 



\ 
101 




103b 



l:p-lnP*Mfi. 

lai : p-lnPr^vKtt** 

2: />\--7"&\±m 

3a: *l#>n-lnPi79TH 

3b: *2on-lnP±.??vMfl 

U : n-lnP*SiM5 

5:¥*g#1i!nP*£IiJ| 

10a:IS«l5MO 



6:p-InP*£tL* 

7: n^^, 

8: pt^ 

X): ttfM 

101 : *&i*t-r 

K)1a: *«rx»-»*r«p 

101b: K.-fcafifl&M 

70: n-InP3WH 



l7:p-lnP€3f,rav7fi 
103 : ¥"4^u-r 
103b; fe-tAtflMI* 



[B2] 



(a) 



(c) 



p-InP 



— 3ai 
2a 

-la 



2a : lnGaAsP-g 

3a i : n-lnPE 



■41 



3a 



"lOla" 



p-!nP 



-1a 




td) 



(e) 




\ 3a n -i n p —3b 




n-tnP 



P-InP ■ 



101b 



8 101 
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(18) 



7-22691 



[03] 



[07] 



(a) 



\\\V \\ V\\Vf -7 lb: p-lnPT7?,K« 

^ J9^ V. : n-lnP**^).,7fl 
15 : Fe-lnP 
102 : -rr 
102a : ^^h?i7*{S 
102b : *-«»Hia«« 




n-JnP 102 





10ib 
p-InP |-1 

IWWWWWWWV 



15a : Fe-lnP sifcttfl 
18 : n-lnP A IS.* 
104 : *3M*u-«r 
XttbrfrtsfctAiMM 
71 : 3g1cnn-!nP:J>*?rfl 
72: j62tf)n-!nP^>5>?h/f 



104 



:H9] 




[H4] 



(a) 



(b) 



n-InP 



p-InP 



223 \2a 



p-lnP - 



3ai 



-lb 



A 



12 



~ ~~ ^ fHRP" 1 



1 : p-lr.F 4M« 



(d) 

102 



102a 



p-tnP 




Jb 
-1 



n-lnP 



p-InP 



102b 



3a 
-j- 



2 / n-InP~ 



~7~ 



./70 
-15 

' lib 



102a 

1Q2ti P-lnP. 



(b) 



n-InP 



2 3a 



102b 



102a ^ 



P-InP 



70 



■3b 
-15 

*~n-lnP 
Rtfb 

^ Vp-lnP 
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(19) 



7-22691 



(a) 



(b) 



(c) 




[06] 



(d) 



12: SiOi 7*? 




-70 
3a n-InP 4— 3b 



p-InP, 



102a 



103b- 



.17 
.-_14 



-n-InP 



lb 



HnP>P-' np 



2 3a 



n-lnP 



p-InP 



n-InP 



102a 



ip-InR— 17 
=—14 



103b 103b 



P-InP. 



10 

£-70 
-3b 



-n-lnP 



lb 



p-InP 
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(20) 



*$R!¥7-2 2 6 



II 0] 



II 1] 



n-InP 




102b 



105a P~l nP 102b 



p-lnP - 

^^^^^^ 



-10 
-70 
-3bi 



-1 

-»\ 

105 



3bl : *2<nn-lnP 

102b : It-MflBttll* 
105: *4<*i>"*" 
105a : tvxh^-rw 



(a) 



(b) 



14 , 
LT3 WJ 



n-InP- -3ai 



p-InR. 



2 3a 




Xn-lnP 



102b 105a. 



p-lnP 



-15 
-14 



102b 



JZ 



->J3 



n-lnP --3ai 

^2a 

p-InP-Mb 



p-lnP 




102b 



(c) 2 J3a 12 ,3a 




(f ) 
70 



102b 



^_7 

10 



2 N 3 a n-[nP_ J3bi 
7 J5 




105a 102b , 
p-lnP — 1 




3C : *1tf)p-InP77yK* 
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